Supplementary Figure 1: In vitro BCSFB model.
A) Tight junction staining. Z310 cells were grown on glass cover slips as a monolayer and stained for tight junction proteins occludin and ZO-1. Scale bar = 10 µm. 
B. Pinocytic activity in a Z310 cell monolayer:
The top row shows the image of a Z310 cell monolayer that was labeled with 0.5 µg/ml cholera toxin B (green) on ice for 10 minutes and then incubated with 1 nM QD at 37 o C for 15 minutes. The monolayer was then fixed and imaged. Under these conditions there is no detectable level of QD uptake. The bottom row shows the image of a Z310 cell monolayer that was labeled with 0.5 µg/ml cholera toxin B (green) and 10 nM biotinylated Tf for 10 minutes on ice and then incubated with 1 nM QD655 streptavidin conjugate for 10 minutes on ice. The monolayer was then fixed and imaged. In the presence of biotinylated Tf, there is a significant amount of QD bound to the cell surface. This shows that the QD signal is due to receptor-mediated uptake of Tf-QD molecules. In preparing these images, the same intensity settings were applied for both QD-channel images. Scale bar = 5 µm. 
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MOVIE LEGENDS
Movie 1: Single QD imaging across a depth of 10 m. The movie corresponds to figure S2. The movie shows images of a 2D QD sample that was acquired by moving the objective lens in steps of 500 nm and simultaneously imaging the sample at four distinct focal planes. Scale bar = 2 m.
Movie 2: Intercellular transfer event. The movie corresponds to figure 2. The arrow indicates the event of interest (highlighted in blue). Scale bar = 5 m. The 3D trajectory is color coded to represent time (with red to blue indicating increasing time). Movie is played at the acquisition speed.
Movie 2B: The movie shows the multi-angle view of the 3D trajectory pertaining to the intercellular transfer event that is displayed in Figure 2 . Movie is played at 15 frames/s. Movie 3B: The movie shows the multi-angle view of the 3D trajectory pertaining to the orthogonal endocytosis event that is displayed in Figure 4C . Movie is played at 15 frames/s.
Movie 4:
Sliding endocytosis. The movie corresponds to figure 4D . The arrow in the figure montage indicates the event of interest (highlighted in blue). Scale bar = 5 m. The 3D trajectory shown is color coded to represent time (with red to blue indicating increasing time). Movie is played at the acquisition speed.
Movie 4B: The movie shows the multi-angle view of the 3D trajectory pertaining to the sliding endocytosis event that is displayed in Figure 4F . Movie is played at 15 frames/s.
Movie 5:
Orthogonal exocytosis. The movie corresponds to figure S5. The arrow in the figure montage indicates the event of interest (highlighted in blue). Scale bar = 5 m. The 3D trajectory shown is color coded to represent time (with red to blue indicating increasing time). Movie is played at half the acquisition speed.
Movie 5B: The movie shows the multi-angle view of the 3D trajectory pertaining to the orthogonal exocytosis event that is displayed in Figure S5C . Movie is played at 15 frames/s. Movie 6: Sliding exocytosis. The movie corresponds to figure S6 . The arrow in the figure montage indicates the event of interest (highlighted in blue) as described in the figure. The 3D trajectory shown is color coded to represent time (with red to blue indicating increasing time). Movie is played at the acquisition speed. Scale bar = 5 m.
Movie 6B: The movie shows the multi-angle view of the 3D trajectory pertaining to the sliding exocytosis event that is displayed in Figure S6C . Movie is played at 15 frames/s.
